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Section S1. Comparison of the obtained elastic modulus with the phantom network model
The elastic modulus is an intrinsic physical property of network polymers, including gels and elastomers. In the theory of rubber elasticity, the shear elastic modulus (G') of a network polymer is assumed to be the sum of the elasticity of each elastically effective chain in the network, given as
where ν is the number density of elastically effective chains, k B is the Boltzmann constant, and T is the absolute temperature.
The phantom network model (30) takes the mobility of the branch point into account, giving the modified expression
where μ is the number density of the branch point.
We can use a tree-like approximation to estimate ν and μ and obtain the equation
where u 4 is the number density of branched star polymers (tetra-PEG-NHS) in the gel and p is the connectivity of the end group (41, 42) .
From substitution of the value of G' for the star polymer gel (= 10400 Pa) into equations (S2) and (S3), the connectivity of star polymers is estimated to be 0.92. Considering that the endgroup conversion of the star polymer (tetra-PEG-NHS) is approximately 0.95, as reported by the manufacturer, the connectivity of this gel is almost equal to an ideal phantom network.
Section S2. Computation of ensemble-averaged time correlation function
The time correlation function (g 2 ) of scattering intensity is defined as
where I(t) is the scattering intensity at time t, τ is the decay time and <…> T denotes the timeaverage.
The ensemble-averaged time-correlation function is defined as
where <…> E denotes the ensemble-average. By substituting eq. S4 into eq. S5, we have the relation between time correlation functions and its ensemble-averaged quantity (43) Time-lapse optical images of the scattering intensity patterns from the star polymer solution/gel system and the conventional poly-NIPAM (PNIPAM) solution/gel system during gelation.
Movie S2.
A comparison of time-resolved DLS and time-resolved dynamic viscoelasticity data of the star polymer solution and gel.
